In an attempt to work out a scheme for the rapid identification of the gas gangrene organisms (Reed and Orr, 1941) , many of the published reports of nitrate reduction and indole formation by this group of organisms were found to be contradictory. The nature of the contradictions suggested that this was largely the result of faulty interpretation of results so clearly described for the nitrate reduction of bacteria in general by Conn (1936) . NITRATE REDUCTION Woods (1938) found that washed suspensions of Clostridium welchii catalyzed the reduction of NOs, NO2 and NH20H to NH3 by molecular hydrogen. Moreover, 
of the twenty-one species, C. welchii, C. fallax, C. tertium, C. septicum and C. aerofoetidum, as indicated in table 1, gave positive nitrite reactions. This is in agreement with most of the recorded findings, (Spray, 1936; Reed and Orr, 1941) . But, as also indicated in Hertzfeld and Klinger (1915) demonstrated a quantitative transformation of tryptophane to indole in cultures of Escherichia coli, due presumably to the enzyme tryptophanase recently described by Happold and Hoyle (1935) . On the other hand, Happold and Hoyle (1936) have shown that E. coli, growing in a synthetic medium, slowly decomposes indole. It has also been shown by Sasaki (1923) that B. subtilis, and by Supniewski (1924) that Pseudomonas aeruginosa oxidizes indole to anthranilic acid, and by Gray (1928) that Pseudomonas indoloxidans will oxidize indole to indigotin. While it is unlikely that the anaerobic bacteria will oxidize indole, these observations do suggest a possible breakdown of indole as it is formed. Qualitative tests for indole were made on cultures after 1, 2, 5 and 10 days' incubation with Fellers and Clough's (1925) modification of Ehrlich's reagent.
A summary of the results of these tests on cultures of several strains of seventeen species grown in the tryptophane medium without added indole, with 2 mg.
per cent, and 10 mg. per cent of indole are shown in table 4. From the first column it is apparent that indole accumulates in measurable amounts in cultures in the tryptophane medium of only four of the seventeen species tested, C. sordellii, C. bifermentans, C. capitovalis, and C. sphenoides. This is in agreement with previous reports (Spray, 1936; Reed and Orr, 1941) .
The remaining thirteen species tested, it will be observed from the table, do not accumulate measurable amounts of indole in the tryptophane medium.
But, it is also apparent from the table, that indole added to the medium in which these organisms are grown rapidly disappears. There is a great difference, however, in the rate of disappearance. In the medium with 2 mg. per cent of added indole, five species bring about its disappearance in twenty-four hours and all thirteen species in two days. In the media with 10 mg. per cent of indole, C. sporogenes causes complete disappearance in twenty-four hours, but in cultures of four species, detectable amounts are still present after ten days' incubation.
It seems probable therefore that all thirty-three cultures belonging to the seventeen species tested produce indole from tryptophane, but that all except four species either utilize or break down indole as rapidly as formed.
It is apparent from the qualitative reactions indicated in the table that a species like C. bifermentans breaks down or utilizes indole but that ordinarily the rate of indole formation from tryptophane is more rapid than the rate of disappearance. Under other conditions it is possible that the rates of the two reactions may be equalized. Conversely C. welchii brings about the disappearance of indole more slowly than most of the other species grouped with it, yet rapidly enough to prevent the accumulation of indole from tryptophane. A slight modification in the rate of either of these reactions would probably result in indole accumulation.
CONCLUSIONS
It is show1n that the gas gangrene species of the genus Clostridium fall into three groups in respect to the reduction of nitrates and nitrites: (1) Five species which reduce both NO,3 and N02 but in which the rate of reduction of N03 is ordinarily more rapid than the reduction of N02; as a result qualitative reactions for N02 are generally positive. (2) Ten species which also reduce both NO3 and N02 but in which the rate of reduction of N02 is equal to or greater than the rate of N03 reduction. As a result qualitative tests for N02 are ordinarily negative. (3) Six species which fail to reduce both NO3, and N02 or reduce them at an equally slow rate, so that qualitative tests for N02 are regularly negative.
It is also shown that these species fall into two groups in respect to indole formation: all species tested break down or utilize indole but (1) four species grown in a tryptophane medium give positive indole tests in which the rate of indole formation is greater than the rate of indole breakdown (2) thirteen species in which the rate of indole formation is equal to or less than the rate of indole breakdown.
